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PROBLEM TO BE SOLVED: To provide a vapor 
epitaxial growth method and a device which are capable 
of producing various kinds of products in a small amount 
and high prodtuctivity. 

SOLUTION: As semiconductor substrates 1a and 1b are 
held in a vertical positio n by two suscccpters 2a and 2b 
or more, a thin film is grown through a vapor growth 
method on the semiconductor substrates twice or more 
as many as those in a conventional m ethod. The 
s emiconductor substrat es l a and Jb are held in a 
vertical position, so that fojgigii^b^^ prevented 
from adhering to the surfaces of the semiconductor 




substrafesTa^por epitaxial growth device of this 
constitution is lessened in floor space, and material gas 
is efficiently us Therefore, various kinds of vapor epitaxial semiconductor substrates can 
be manufactured, and a small amount of each epitaxial semiconductor substrate can be 
manufactured in high productivity. The suscepters 2a and 2b are rotated when a thin film is 
grown through a vapor growth method, whereby a thin film uniform in film quality can be 
formed on the semiconductor substrates la and lb respectively. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The vapor-phase-epitaxial-growth method characterized by holding a semiconductor substrate 
to a perpendicular by two or more susceptors, respectively, and supplying material gas to the bottom of 
an upper shell along with a semiconductor substrate in the vapor-phase-epitaxial-growth method to 
which it heats with a heating means, holding a semiconductor substrate by the susceptor, material gas is 
supplied on the semiconductor substrate, and the vapor growth of the thin film is carried out. 
[Claim 2] The vapor-phase-epitaxial-growth method according to claim 1 of rotating the above- 
mentioned susceptor around a level medial axis at the time of the vapor growth of a thin film. 
[Claim 3] The vapor-phase-epitaxial-growth method according to claim 1 or 2 which holds 
perpendicularly so that a semiconductor substrate may counter mutually by two susceptors, and passed 
material gas from a top to the bottom in the meantime. 

[Claim 4] The vapor-phase-epitaxial-growth method according to claim 1 or 2 which prepared n 
susceptors (n>-3) which held the semiconductor substrate perpendicularly, arranges the inside of n 
prism to each field of n prism of imagination so that a semiconductor substrate may turn to a susceptor, 
and passed material gas from a top to the bottom. 

[Claim 5] The vapor phase epitaxial growth system characterized by having two or more susceptors 
which hold a semiconductor substrate to a perpendicular, respectively, a heating means to heat th e 
above-mentioned semiconductor substrate , and a gas supply means to supply material gas downward 
from a top along with the above-mentioned semiconductor substrate, and to grow up a thin film into a 
semiconductor substrate. 

[Claim 6] The vapor phase epitaxial growth system according to claim 5 which established a rotation 
means to rotate the above-mentioned susceptor around a level medial axis at the time of the vapor 
growth of a thin film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the vapor-phase-epitaxial- 
growth method and its equipment. 
[0002] 

[Description of the Prior Art] Drawing 3 (a) is drawing showing the conceptual diagram of the vapor- 
growth equipment which applied the conventional vapor-phase-epitaxial-growth method, and drawing 3 
(b) is the A-A line cross section. 

[0003] The semiconductor substrate (henceforth a "substrate") 1 shown in drawing 3 (a) is supported so 
that the front face of a substrate 1 may tum down by the susceptor 2 of the shape of a disk heated with 
the heating means (not shown). On the substrate 1, when heated, the soaking board 3 which makes a 
substrate 1 uniform temperature is laid. The material gas 5 supplied from the material gas feed hopper 4 
flows horizontally along the front face of a substrate 1 through the material gas rectification fixture 6, 
and a crystal grows up to be the front face of a substrate 1 by reacting. Superfluous material gas is 
exhausted from an exhaust port 7. In addition, the susceptor bearing bar to which 8 supports a susceptor 
2, and 9 are motors made to rotate the susceptor bearing bar 8 around the medial axis. 
[0004] As the susceptor 2 in vapor-growth equipment is shown in drawing 3 , several openings 10 are 
provided. It supports by carrying out the front face of a substrate 1 to the opening 10 at the bottom. All 
the distance from the center of a susceptor 2 to each opening 10 is equal, and when a susceptor 2 rotates, 
the property after epitaxial growth of each substrate 1 supported by opening 10 becomes uniform. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the opening 10 of plurality ( drawin g 3 (b) four 
pieces) is formed in the susceptor 2 used for the conventional vapor-growth equipment shown in 
drawing 3 (a) and (b). Altogether, this opening 10 has an equal size and has the composition that it 
becomes a repeat range from the center of a susceptor 2. 

[0006] It supports so that the front face may turn a substrate to this opening 10 down, and if it grows 
epitaxially while a susceptor 2 rotates, even if the property of the epitaxial layer which grew up to be a 
substrate 1 grows by which opening, it will become uniform. 

[0007] In order to raise the productivity of the vapor-growth equipment using such a susceptor 2, it is 
possible to increase opening 10 from four pieces to eight pieces or ten pieces. When increasing opening 
10 from four pieces to eight pieces or ten pieces, as for the diameter of a susceptor 2, opening 10 
becomes large several times from four things. 

[0008] If the diameter of a susceptor 2 is enlarged, since a reactor (equipment itself) will also become 
large in connection with it and the amount of the material gas used will also increase, it will become 
equipment which is not fit for limited production with a wide variety. 

[0009] Then, the purpose of this invention is to be able to solve the above-mentioned technical problem, 
able to produce a wide variety in limited amounts, and offer the high vapor-phase-epitaxial-growth 
method of productivity, and its equipment. 
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[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the vapor-phase- 
epitaxial-growth method to which it heats with a heating means, holding a semiconductor substrate by 
the susceptor, material gas is supplied on the semiconductor substrate, and the vapor growth of the thin 
film is carried out, this invention holds a semiconductor substrate to a perpendicular by two or more 
susceptors, respectively, and supplies material gas to the bottom of an upper shell along with a 
semiconductor substrate. 

[001 1] In addition to the above-mentioned composition, this invention may rotate a susceptor around a 
level medial axis at the time of the vapor grov^h of a thin film. 

[0012] this invention is perpendicularly held so that a semiconductor substrate may counter mutually by 
two susceptors, and you may make it pass material gas from a top to the bottom in the meantime in 
addition to the above-mentioned composition. 

[0013] this invention prepares n susceptors (n>==3) which held the semiconductor substrate 
perpendicularly, to each field of n prism of imagination, it arranges the inside of n prism so that a 
semiconductor substrate may turn to a susceptor, and you may make it pass material gas from a top to 
the bottom in addition to the above-mentioned composition. 

[0014] Moreover, this invention is equipped with two or more susceptors which hold a semiconductor 
substrate to a perpendicular, respectively, a heating means to heat a semiconductor substrate, and a gas 
supply means to supply material gas downward from a top along with a semiconductor substrate, and to 
grow up a thin film into a semiconductor substrate. 

[0015] In addition to the above-mentioned composition, this invention may establish a rotation means to 
rotate a susceptor around a level medial axis at the time of the vapor growth of a thin film. 
[0016] By the above-mentioned composition, since a semiconductor substrate is held to a perpendicular 
by two or more susceptors, respectively, the vapor growth of a thin film can be simultaneously given to 
the semiconductor substrate of the number more than double precision. Since a semiconductor substrate 
is held perpendicularly, it is prevented that a foreign matter adheres to a semiconductor substrate front 
face, and the plottage of equipment decreases, and material gas is used efficiently. And since material 
gas is supplied downward from a top, even if a foreign matter adheres to a semiconductor substrate, it is 
removed compulsorily. 

[0017] For this reason, a wide variety can be produced in limited amounts and the high vapor-phase- 
epitaxial-growth method of productivity and its equipment are realized. 

[0018] When rotating a susceptor at the time of the vapor growth of a thin film, a uniform thin film is 

formed on a semiconductor substrate. 

[0019] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in fiiU 
detail based on an accompanying drawing. 

[0020] Drawing 1 is the conceptual diagram showing the gestalt of 1 operation of the equipment which 
applied the vapor-phase-epitaxial-growth method of this invention. 

[0021] It is supported so that the disk-like substrates la and lb may become the susceptors (refer to 
drawing j (b)) 2a and 2b of the shape of a disk of the two same configurations which are held 
perpendicularly and counter in this drawing and the front face may become inside. 
[0022] The soaking boards 3a and 3b of the shape of a disk for making Substrates la and lb into 
uniform temperature are formed in each rear-face side (outside) of a substrate 1. The material gas 
rectification fixture 1 1 which prepares the flow of material gas 5 is formed in the two susceptora [ 2 ] 
and 2b bottom, the material gas 5 supplied from the material gas feed hopper 12 flows in parallel along 
the front face of each substrates la and lb, and a crystal carries out a vapor growth to the front face of a 
substrate 1 by reacting. In addition, superfluous material gas is exhausted from the exhaust port 13 with 
the two susceptora [ 2 ] and 2b bottom. 

[0023] In addition, the susceptor bearing bar to which 8a and 8b support Susceptors 2a and 2b, and 9a 
and 9b are the motors for rotating the susceptor bearing bars 2a and 2b and Susceptors 2a and 2b. 
[0024] Thus, since eight semiconductor substrates la and lb are held to a perpendicular by two 
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susceptors 2a and 2b, respectively, the vapor growth of a thin film can be simultaneously given to the 
semiconductor substrates la and lb of the number of double precision. Moreover, it is prevented that a 
foreign matter adheres to the front face of the semiconductor substrates la and lb, and the plottage of 
equipment decreases, and material gas is used efficiently. For this reason, the productivity of the 
semiconductor substrate by the gaseous-phase epitaxial improves. 

[0025] Moreover, since Susceptors 2a and 2b are rotated by Motors 9a and 9b at the time of the vapor 
growth of a thin film, a uniform thin film is formed on semiconductor substrate la and lb (the hand of 
cut of Motors 9a and 9b has a in addition desirable opposite direction.). Since Susceptors 2a and 2b can 
furthermore divert the conventional thing, it is not necessary to newly manufacture Susceptors 2a and 
2b. 

[0026] Drawing 2 is the plan of the gestalt of other operations of the equipment which appUed the vapor- 
phase-epitaxial-growth method of this invention. 

[0027] the difference with the gestalt of operation shovra in drawing 1 ~ four susceptors 2a, 2b, 2c, and 
2d - the semiconductor substrate 1 - a perpendicular — and The semiconductor substrates la and Ic 
(lb, Id) held at two susceptors 2a and 2c (2b, 2d) are the points of making it face mutually and having 
passed material gas from a top to the bottom (from a direction perpendicular to space, and a table to the 
reverse side). 

[0028] In this drawing, four susceptors 2a, 2b, 2c, and 2d are arranged at right angles to space, and 
material gas is supplied ranging from the table to the reverse side. On Susceptors 2a, 2b, 2c, and 2d 
(space side front), the square gas rectification fixture is formed for the cross section. 
[0029] By making it such composition, a substrates [ of one 4 times the number of this / la, lb, Ic, and 
Id ] vapor grovrth can be performed by the conventional susceptors 2a, 2b, 2c, and 2d. In addition, 
although the gestalt of operation mentioned above explained by the case where the number of susceptors 
is two or four, it may not be limited to this and at least three may be five or more. That is, n susceptors 
(n>=3) which held the semiconductor substrate perpendicularly are prepared, to each field of n prism of 
imagination, the inside of n prism is arranged so that a semiconductor substrate may turn to a susceptor, 
and you may make it pass material gas from a top to the bottom. 
[0030] 

[Effect of the Invention] In short, according to this invention, the following outstanding effects are 
demonstrated above. 

[0031] Since a semiconductor substrate is held to a perpendicular by two or more susceptors, 
respectively and material gas is supplied to the bottom of an upper shell along with a semiconductor 
substrate, a wide variety can be produced in limited amounts and the high vapor-phase-epitaxial-growth 
method of productivity and its equipment can be realized. 

[Translation done.] 
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